
Topic: Science and Technology
Executive Summary: Achieving a Sustainable California Water Future 

through Innovations in Science and Technology 

CA Water Plan Update 2013 Vol 4 Reference Guide Page 1



1

Achieving a Sustainable California Water Future Through 
Innovations in Science and Technology

1. Executive Summary  
Water Innovation Opportunities
California has a long history of success in leveraging innovations in science, technology, management and 
implementation strategies to improve its resource management, including its continued leadership in energy 
HIÀFLHQF\��7KH�6WDWHҋV�EHVW�VWUDWHJ\�IRU�GHDOLQJ�ZLWK�LWV�ZDWHU�FKDOOHQJHV��ERWK�FXUUHQW�DQG�IXWXUH��OLHV�LQ�WDNLQJ�D�
system management approach to water similar to the approach used for energy. Also, as with energy, innovative 
water technologies represent a sound business opportunity for California. 

This report highlights innovations in science, technology, management, and implementation across a broad range 
of water supply, demand and management areas, and suggests strategies and recommendations for continued 
investment and support of innovation in California. It is our assessment, as detailed in this report, that continued 
innovation both through the development of new solutions and the broader application of proven successes can 
KHOS�&DOLIRUQLD�LPSURYH�LWV�ZDWHU�PDQDJHPHQW�DQG�VXSSRUW�D�ORQJ�WHUP�KHDOWK\�DQG�VXVWDLQDEOH�ZDWHU�V\VWHP��,Q�
order to be successful, however, we will need to align our efforts on an integrated set of strategies (roadmap) that 
will require leadership, action and investment by both the public and private sectors.

Background
This report builds upon the California Council on Science and Technology (CCST) 2011 assessment of California’s 
LQQRYDWLRQ�HFRV\VWHP��HQWLWOHG�´,QQRYDWH� WR� ,QQRYDWLRQµ� �L�L��� �7KH������UHSRUW� LGHQWLÀHG� WKH�PDQDJHPHQW�RI� WKH�
&DOLIRUQLD�ZDWHU�UHVRXUFHV�DV�D�VHULRXV�FKDOOHQJH�WR�&DOLIRUQLDҋV�ORQJ�WHUP�HFRQRPLF�SURVSHULW\��7KLV�UHSRUW�SURYLGHV�
D�URDGPDS�RI�LQQRYDWLRQV�LQ�VFLHQFH�DQG�WHFKQRORJ\�WKDW�FRXOG��LI�HIIHFWLYHO\�LPSOHPHQWHG��VLJQLÀFDQWO\�LPSURYH�WKH�
PDQDJHPHQW�RI�&DOLIRUQLDҋV�ZDWHU�V\VWHP�RYHU�PXOWL�\HDU�F\FOHV�UDQJLQJ�IURP�YHU\�ORZ�SUHFLSLWDWLRQ�WKDW�FDQ�UHVXOW�
LQ�GURXJKW�FRQGLWLRQV� WR�VLJQLÀFDQWO\�DERYH�DYHUDJH�SUHFLSLWDWLRQ� WKDW�FDQ� UHVXOW� LQ�VHYHUH�ÁRRGLQJ��7KH�FXUUHQW�
study is also designed to complement the 2013 Update of the California Water Plan facilitated by the California 
'HSDUWPHQW�RI�:DWHU�5HVRXUFHV��':5��DQG�WKH�*RYHUQRUҋV�&DOLIRUQLD�:DWHU�$FWLRQ�3ODQ�SUHSDUHG�E\�WKH�&DOLIRUQLD�
1DWXUDO�5HVRXUFHV�$JHQF\��WKH�&DOLIRUQLD�'HSDUWPHQW�RI�)RRG�DQG�$JULFXOWXUH��DQG�WKH�&DOLIRUQLD�(QYLURQPHQWDO�
Protection Agency.

Current Water Challenges
Water is a fundamental resource challenge facing California, and its planning and management is a critical 
underpinning of California’s economy and environment. The impacts of climate change and weather variability, 
including potentially higher uncertainty in the magnitude of the Sierra Nevada snowpack, rising sea levels, and the 
SURVSHFW�RI�LQFUHDVLQJO\�VHYHUH�DQG�YDULDEOH�ZHW�GU\�FRQGLWLRQV�WKURXJKRXW�WKH�VWDWH��WKUHDWHQ�WKH�IXWXUH�DYDLODELOLW\�
DQG� TXDOLW\� RI� &DOLIRUQLDҋV� ZDWHU� VXSSO\�� �$GGLWLRQDOO\�� PDQ\� RI� WKH� VWDWHҋV� DTXLIHUV� FRQWLQXH� WR� EH� VLJQLÀFDQWO\�
RYHU�GUDIWHG�� +LVWRULFDOO\�� &DOLIRUQLD� KDV� UHOLHG� RQ� ODUJH�VFDOH� HQJLQHHULQJ� VROXWLRQV� WR� DGGUHVV� LWV�ZDWHU� QHHGV�
DQG�PDQDJH�ÁRRGV��EXLOGLQJ�PDVVLYH�ZDWHU�V\VWHPV�EDVHG�RQ�GDPV��FDQDOV��DQG�SLSHOLQHV�� �7KH�DJLQJ�RI� WKLV�
LQIUDVWUXFWXUH��FRPELQHG�ZLWK�FOLPDWH�FKDQJH�LPSDFWV�DQG�D�JURZLQJ�SRSXODWLRQ��LQFUHDVHV�WKH�GLIÀFXOW\�IRU�WKH�VWDWH�
to ensure adequate water supply for its residents, agriculture, businesses and environment.

Conclusions and Recommendations
7KLV�UHSRUW�GUDZV�RQ�D�ZLGH�VSHFWUXP�RI�ZDWHU�WHFKQRORJ\�H[SHUWV�WKURXJKRXW�WKH�VWDWH��IURP�DFDGHPLD��VWDWH�DQG�
ORFDO�DJHQFLHV��QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV��DQG�WKH�SULYDWH�VHFWRU��WR�LGHQWLI\�DQG�GHVFULEH�LQQRYDWLYH�ZDWHU�
WHFKQRORJLHV�DQG�RU�V\VWHPV�DSSURDFKHV�ZLWK�VLJQLÀFDQW�SRWHQWLDO�WR�KHOS�&DOLIRUQLD�DFKLHYH�ZDWHU�VXVWDLQDELOLW\���
Our intent is to include technologies that can be introduced or more widely applied to California’s water system(s) 
ZLWKLQ�WKH�QH[W�ÀYH�WR�WHQ�\HDUV��DQG�ZKLFK�DUH�VXLWDEOH�IRU�LPSOHPHQWDWLRQ�DW�OHYHOV�UDQJLQJ�IURP�ORFDO�WR�VWDWHZLGH��
It is our belief that many of these recommendations lend themselves easily to the development of policy actions 
needed to support implementation.  It is beyond the scope of this study to evaluate the economic viability or potential 
of individual technologies and other innovations.  
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High-Level Conclusions 
7KH� IROORZLQJ� KLJK�OHYHO� FRQFOXVLRQV� FKDUDFWHUL]H� WKH� UHSRUW� DQG� IRUP� WKH� IRXQGDWLRQ� IRU� WKH� GHWDLOHG� VSHFLÀF�
recommendations that follow.

1. ,QQRYDWLRQ�DQG�SROLF\�DFWLRQ�KDYH�GHOLYHUHG�VLJQLÀFDQW�EHQHÀWV�DQG�DUH�HVVHQWLDO�IRU�D�VXVWDLQDEOH�
water supply:� $GYDQFHPHQWV� LQ� VFLHQFH� DQG� WHFKQRORJ\� VXFK� DV� ORZ�ÁXVK� WRLOHWV� DQG� GULS� LUULJDWLRQ��
GHSOR\HG�WKURXJK�DSSURSULDWH�SROLF\�DFWLRQV�DQG�HFRQRPLF�LQFHQWLYHV��KDYH�FRQWULEXWHG�WR�VLJQLÀFDQW�ZDWHU�
VDYLQJV�DQG�RU�LPSURYHG�ZDWHU�XVH�HIÀFLHQF\�DV�GHPRQVWUDWHG�E\�KLJK�OHYHO�HFRQRPLF�PHWULFV��H�J��ZDWHU�
XVH�SHU�FDSLWD��ZDWHU�XVH�SHU�GROODU�RI�*'3���

2. The water use cycle frames the issues and opportunities: The water use cycle provides a useful lens 
IRU�WKH�DQDO\VLV�RI�RXU�ZDWHU�FKDOOHQJHV��7KLV�V\VWHPV�DSSURDFK�FODULÀHV�PDQ\�RSSRUWXQLWLHV�IRU�VFLHQFH�
DQG�WHFKQRORJ\�LQQRYDWLRQ�LPSOHPHQWDWLRQ�²�ERWK�XVLQJ�QHZ�WHFKQRORJ\�DQG�WKURXJK�H[SDQGHG�DSSOLFDWLRQ�
RI�SURYHQ�WHFKQRORJ\���,QQRYDWLRQ�RSSRUWXQLWLHV�H[LVW�DW�ERWK�WKH�LQGLYLGXDO�F\FOH�EORFN�OHYHO�DQG�DFURVV�WKH�
F\FOH�DV�D�ZKROH���6HH�ÀJXUH�EHORZ��

 
California’s Water Use Cycle.

3. $Q�LQWHJUDWHG�V\VWHPV�PDQDJHPHQW�DSSURDFK�LV�D�NH\�WR�DFKLHYLQJ�PXOWLSOH�EHQHÀWV� The use of 
a systems management approach for the deployment of current and future innovations proposed in this 
UHSRUW�FDQ�DFKLHYH�PXOWLSOH�EHQHÀWV�WKURXJKRXW�WKH�ZDWHU�XVH�F\FOH�LQFOXGLQJ�UHGXFHG�ZDWHU�FRQVXPSWLRQ�
at various steps, reduced energy needs, improved economic resiliency and enhanced environmental 
sustainability. 

4. The need for a comprehensive integrated information system is pivotal to implementing a systems 
management approach:  The collection of real time or near real time data on all elements of the hydrologic 
F\FOH� LV� D� NH\� WR� JRRG�GHFLVLRQ�PDNLQJ� DQG� WKH� DQDO\VLV� RI� WUHQGV� DQG� WKH� GHYHORSPHQW� RI� IDFW�EDVHG�
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IRUHFDVWV� DQG� UHFRPPHQGDWLRQV�� � &XUUHQWO\�� VXIÀFLHQW� LQIRUPDWLRQ� GRHV� QRW� H[LVW� LQ� D� IRUP� WKDW� DOORZV�
sustainable management of California water resources.

5. 2SSRUWXQLWLHV� DERXQG� IRU� QHDU� DQG� ORQJ� WHUP�SROLF\� DFWLRQ� DQG� LPSOHPHQWDWLRQ� Individually and 
collectively, many of these innovations lend themselves easily to policy action to encourage implementation 
and a broader level of public awareness, understanding and support.

6SHFLÀF�5HFRPPHQGDWLRQV
:H� KDYH� GHYHORSHG� WKH� IROORZLQJ� VSHFLÀF� UHFRPPHQGDWLRQV� UHJDUGLQJ� SDUWLFXODU� WHFKQRORJLHV�� PDQDJHPHQW�
DSSURDFKHV�DQG�LPSOHPHQWDWLRQ�VWUDWHJLHV��DORQJ�ZLWK�DFWLRQV�WKDW�FDQ�DFKLHYH�PXOWLSOH�EHQHÀWV�LQ�WKH�QHDU�WHUP���
7KHVH�QHDU�WHUP�DFWLRQV�DUH�W\SLFDO�RI�PDQ\�FKRLFHV�WKDW�DUH�DYDLODEOH����,QYHVWPHQW�DQG�SROLF\�GHFLVLRQV�VKRXOG�EH�
based on the best use of options under consideration for the local, regional or statewide best interest.   The order 
of the recommendations is based on the project team’s general assessment of their importance and potential.  We 
KDYH�DOVR�LGHQWLÀHG�EDUULHUV�WR�LPSOHPHQWDWLRQ�DQG�VSHFLÀF�SDUWLHV�PRVW�ORJLFDOO\�UHVSRQVLEOH�IRU�IDFLOLWDWLQJ�DGRSWLRQ�
RI�WKHVH�UHFRPPHQGDWLRQV�DORQJ�ZLWK�D�OLVW�RI�SRVVLEOH�QH[W�VWHSV�²�DOO�LQFOXGHG�DIWHU�WKH�UHFRPPHQGDWLRQV�EHORZ�

1. Develop and implement an integrated water information management system for water supplies, 
XVHV��DQG�TXDOLW\�LQFOXGLQJ�SUHFLSLWDWLRQ��UXQRII��DQG�VWRUDJH��IRU�VXUIDFH�ZDWHU��JURXQGZDWHU��DQG�ZDWHU�XVH��
In situ�DQG�UHPRWH�PRQLWRULQJ�GHYLFHV�DQG�QHWZRUNV�VKRXOG�EH�H[SDQGHG�DQG�OLQNHG�WR�DQ�LQWHJUDWHG�GDWD�
PDQDJHPHQW�V\VWHP��RU�LPSOHPHQWHG�ZKHUH�QRW�DYDLODEOH�EXW�QHHGHG���$�FRPPRQ�SRUWDO��VXFK�DV�':5ҋV�
:DWHU�3,(�DQG�8&�'DYLVҋ�+2%%(6��WKDW�IRUPV�WKH�F\EHU�FRUH�RI�D�ÁH[LEOH�GDWD�DQG�LQIRUPDWLRQ�PDQDJHPHQW�
program and capable of supporting data analysis, trending and scenario forecasting, should be developed with 
a common set of standards to link data collection from all sources with an integrated data management system.             
Near-Term Actions:  The Governor and key agencies should immediately take the lead to form a consortium 
RI�SDUWLHV�� LQFOXGLQJ�WKH�6WDWH�:DWHU�5HVRXUFHV�&RQWURO�%RDUG�DQG�WKH�'HSDUWPHQW�RI�:DWHU�5HVRXUFHV�
DV� ZHOO� DV� D� EURDG� FRDOLWLRQ� RI� ZDWHU� H[SHUWV� LQ� DFDGHPLD�� WUDGH� RUJDQL]DWLRQV� DQG� QRQ�JRYHUQPHQWDO�
RUJDQL]DWLRQV�ZLWK� WKH� VSHFLÀF� JRDOV� RI� ���� HYDOXDWLQJ�ZKDW� LV� UHDOLVWLF� DQG� SUDFWLFDO� WR� GR� LQ� WKH� VKRUW�
WHUP������GHVLJQLQJ�WKH�GDWD�FROOHFWLRQ�DQG�PDQDJHPHQW�V\VWHP�WR�DFFRPSOLVK�WKH�QHDU�WHUP�WDVN�ZKLOH�
PDLQWDLQLQJ�FDSDELOLW\�IRU�IXWXUH�ÁH[LELOLW\�DQG�WKHQ�����IXOO\�LPSOHPHQWLQJ�WKLV�UHFRPPHQGDWLRQ�

2. Expand the use of monitoring technology and management practices including meters and advanced 
metering infrastructure (AMI) focused on system performance, all water and energy usage, including the 
monitoring of ground water withdrawals, and the implementation of management practices for sustainability uses.  
Near-Term Actions:  Encourage the metering of all water usage, both agriculture and urban, from all 
VRXUFHV��WR�HQVXUH�V\VWHP�XVH�HIÀFLHQF\��TXDQWLI\�GHPDQG��DQG�RSWLPL]H�UHVRXUFHV�LQSXWV�IRU� ORQJ�WHUP�
sustainable and reliable water supplies.

3. ,PSURYH�ZDWHU�XVH�HIÀFLHQF\�LQ�DOO�VHFWRUV�DQG�DW�DOO�VWDJHV�RI�WKH�ZDWHU�F\FOH through applications of 
proven and developing technology and management practices. 

%� In the agricultural sector��HQFRXUDJH�DQG�LQFHQWLYL]H�WKH�H[SDQGHG�XVH�RI�LUULJDWLRQ�V\VWHP�GHVLJQV��
LQVWDOODWLRQ�DQG�PDQDJHPHQW�WKDW�KHOS�LPSURYH�ZDWHU�XVH�HIÀFLHQF\��3URYLGH�UHDO�WLPH�LQIRUPDWLRQ�
RQ�V\VWHP�SHUIRUPDQFH�DQG�ÀHOG�FRQGLWLRQV�WR�RSWLPL]H�GHFLVLRQ�PDNLQJ��3URPRWH�WKH�GHYHORSPHQW�
RI� GURXJKW�VDOW� WROHUDQW� SODQWV�� DSSURSULDWH� ZDWHU� WUHDWPHQW�� DQG� VHHN� PXOWLSOH� EHQHÀWV� IURP�
DJULFXOWXUDO�SUDFWLFHV�OLNH�YHJHWDWLYH�́ ÀOWHU�VWULSVµ�WKDW�EHQHÀW�ERWK�ZDWHU�TXDOLW\�DQG�WKH�HQYLURQPHQW�� 
Near-Term Actions:  Employ technology that monitors system performance, including water and 
energy use and soil/water status, to also provide “alerts’ regarding system changes that will often 
require corrective action.

%� In the XUEDQ� VHFWRU�� HQFRXUDJH� DQG� LQFHQWLYL]H� DSSURSULDWH� ODQGVFDSHV� DQG� HIÀFLHQW�
LUULJDWLRQ�PHWKRGV�� WKH�H[SDQGHG�XVH�RI� KLJK�HIÀFLHQF\�SOXPELQJ�GHYLFHV�DQG�DSSOLDQFHV�� WKH�
GHYHORSPHQW� RI� OHDN� GHWHFWLRQ� DQG�PDQDJHPHQW� SURFHVVHV� LQFOXGLQJ� WKH� XVH� RI� VHOI�UHSDLULQJ�
PDWHULDOV� IRU� GLVWULEXWLRQ� V\VWHPV� FDSDEOH� RI� KDQGOLQJ� VPDOO� WR�PRGHUDWH� OHDNV�� WKH� H[SDQGHG� 
XVH�RI�RQ�VLWH�JUD\ZDWHU�DQG�UDLQ�ZDWHU�VWRUPZDWHU�KDUYHVWLQJ��DQG�LQFUHDVHG�XVH�RI�UHF\FOHG�ZDWHU�� 
Near-Term Actions:� (QFRXUDJH� DQG� DFFHOHUDWH� WKH� XVH�UHWURÀW� RI� ZDWHU� HIÀFLHQW� ODQGVFDSHV�
DQG� LUULJDWLRQ� V\VWHPV�� DQG� WKH� UHWURÀW� RI� SOXPELQJ� À[WXUHV� DQG� ZDWHU�XVLQJ� DSSOLDQFHV� ZLWK�
KLJK�HIÀFLHQF\�GHYLFHV�� �'HSHQGLQJ�XSRQ� ORFDO�FRQGLWLRQV�DQG�SULRULWLHV��HQFRXUDJH� WKH�XVH�RI�
JUD\ZDWHU�UHF\FOLQJ�V\VWHPV�LQ�DOO�QHZ�FRQVWUXFWLRQ�DQG�PDMRU�UHWURÀW�SURMHFWV��WKH�H[SDQGHG�XVH� 
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of water recycling technologies and the construction of rain water/stormwater collection, treatment 
and retention systems.

%� In all sectors, XWLOL]H�SURYHQ�´V\VWHP�WKLQNLQJµ�VWUDWHJLHV� WKDW� IDFLOLWDWH�KROLVWLF�SUREOHP�VROYLQJ�
DSSURDFKHV�VXFK�DV�IRRW�SULQWLQJ��JRDO�VHWWLQJ�DQG�LQWHJUDWHG�V\VWHP�SODQQLQJ�DQG�GHVLJQ�DFURVV�
the water use cycle. 
Near-Term Actions: Encourage the use of proven “system thinking” including smart water 
WHFKQRORJ\�WRROV�DW�WKH�ORFDO��UHJLRQDO�DQG�VWDWHZLGH�OHYHO�WR�DFKLHYH�PXOWLSOH�EHQHÀWV�IRU�ZDWHU�
savings, energy savings, economic resiliency and environmental protection.

4. Restore and protect watersheds DQG� HQKDQFH� ÁRRG�PDQDJHPHQW� SODQQLQJ LQFOXGLQJ� ÁRRGSODLQ�
restoration (constructed and natural) to increase recharge and groundwater storage, capture and retain 
VWRUP�ZDWHU� UXQRII�� UHGXFH� DQWKURSRJHQLF contamination and improve water quality, and provide for 
sustainable water systems. 
Near-Term Actions: Identify and support high impact actions to restore and protect watersheds including 
ÁRRGSODLQV�DQG�HQFRXUDJH�DFWLRQV�WR�LPSURYH�WKH�RSHUDWLRQ�RI�WKHVH�ZDWHUVKHGV�DQG�WKH�HQKDQFHG�FROOHFWLRQ�
DQG�VWRUDJH��ERWK�VXUIDFH�DQG�VXEVXUIDFH��RI�VWRUPZDWHU�UXQRII�XWLOL]LQJ�SURYHQ�FRPPHUFLDO�SURGXFWV�DQG�
design approaches.

5. 'HYHORS� QHZ� DQG� H[SDQG� WKH� DSSOLFDWLRQ� RI� SURYHQ� FKHPLFDO�� SK\VLFDO�� DQG� ELRORJLFDO� ZDWHU�
treatment technologies for the treatment of surface water and groundwater with an emphasis on (1) salinity 
management and nitrate control and (2) recycling water with the appropriate quality for the intended use.  
Near-Term Actions: ,Q�DGGLWLRQ�WR�HIIHFWLYH�ZDWHU�FRQVHUYDWLRQ�PHDVXUHV��H[SDQG�UHF\FOLQJ�DQG�WKH�XVH�RI�
desalination and nitrate reduction technologies and other advanced water treatment technologies, where 
appropriate, to both broaden our portfolio of water sources and advance public health goals of increasing 
the availability of safe drinking water.

6. Integrate water, energy and land use planning and management to improve resilience and tap multiple 
EHQHÀWV�RI�UHGXFHG�HQHUJ\�GHPDQG�IRU�ZDWHU�V\VWHPV�DQG�UHGXFHG�ZDWHU�GHPDQGV�IURP�HQHUJ\�V\VWHPV�� 
Near-Term Actions: Encourage and facilitate investments, both public and private, in coordinated and 
LQWHJUDWHG� ZDWHU� DQG� HQHUJ\� HIÀFLHQF\� RSWLRQV� DQG� VRXUFH�VKLIWLQJ� RI� VXSSOLHV� WR� WDS�PXOWLSOH� EHQHÀWV�
LQFOXGLQJ�JUHHQKRXVH�JDV�HPLVVLRQV�UHGXFWLRQV���(YDOXDWH�ZDWHU��HQHUJ\��DQG�ODQG�XVH�SODQV�DQG�VWUDWHJLHV�
EDVHG�RQ�PXOWLSOH�EHQHÀW�FULWHULD�DQG�LQFHQWLYL]H�WKHVH�LQWHJUDWHG�VROXWLRQV�

7. &RQWLQXH�WR�VXSSRUW�DQG�IXQG�LQLWLDWLYHV�E\�YDULRXV�SXEOLF�VHFWRU�LQVWLWXWLRQV at the federal, state and 
local levels whose research will be integral to advancing innovation to address California’s water challenges.  
Near-Term Actions: The Governor and key agencies, working with their local and federal counterparts, 
should take the lead for developing funding for the research that is critical for California’s water future.  
$OVR� HQFRXUDJH� LQFUHDVHG� FRRUGLQDWLRQ� EHWZHHQ� ZDWHU�UHODWHG� HQWLWLHV�DJHQFLHV� DW� WKH� IHGHUDO�� VWDWH��
regional and local level. Going forward, California must act with some urgency as it will continually be water 
challenged.

8. Expand the use of private sector initiatives to identify and develop new technologies, techniques 
DQG� VHUYLFHV� WR� LQFOXGH� QHWZRUNV� WR� EURNHU� LQIRUPDWLRQ�� DQG� H[SDQG� WKH� XVH� RI� SXEOLF�SULYDWH�
SDUWQHUVKLSV� WR� DFFHOHUDWH� GHYHORSPHQW�� SLORWLQJ� DQG� FRPPHUFLDOL]DWLRQ� RI� QHHGHG� WHFKQRORJLHV�� 
Near-Term Actions: 7KH�*RYHUQRUҋV�2IÀFH�RI�%XVLQHVV�DQG�(FRQRPLF�'HYHORSPHQW��LQ�FROODERUDWLRQ�ZLWK�
other government agencies and representatives of the public and private sector, should spearhead and 
assure that this recommendation is effectively implemented.

9. ,GHQWLI\�� HYDOXDWH�� DGDSW� DQG� LPSOHPHQW� EHVW� SUDFWLFHV from around the U.S. and the world that 
FDQ� KHOS� &DOLIRUQLD� PHHW� LWV� ZDWHU� XVH� HIÀFLHQF\�� ZDWHU� WUHDWPHQW� DQG� ZDWHU� PDQDJHPHQW� JRDOV�� 
Near-Term Actions: (OHFWHG� RIÀFLDOV� DQG� DSSURSULDWH� VWDWH�� ORFDO� DQG� IHGHUDO� DJHQFLHV� DORQJ� ZLWK� D�
network of individuals from academia, NGO’s and others should develop and maintain relationships with 
key parties around the U.S. and the rest of the world, be open to innovations and seek out and implement 
EHVW�SUDFWLFHV��$�UHVSRQVLEOH�6WDWH�2IÀFLDO�VKRXOG�EH�DVVLJQHG�WKH�UHVSRQVLELOLW\�RI�DVVXULQJ�WKDW�WKLV�DFWLRQ�
is achieved.

Barriers to Implementation
(DFK�UHFRPPHQGDWLRQ�LQFOXGLQJ�SRVVLEOH�QHDU�WHUP�DFWLRQV�KDV�ZLWK�LW�DQ�DVVRFLDWHG�VHW�RI�EDUULHUV�WKDW�PXVW�EH�
DGGUHVVHG�LQ�RUGHU�IRU�WKH�URDGPDS�WR�EH�VXFFHVVIXOO\�LPSOHPHQWHG���7KH�PRVW�VLJQLÀFDQW�EDUULHU�WR�WKH�HIIHFWLYH�
implementation of these recommendations is the lack of agreement on a strategic plan for water in the state and the 
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lack of leadership to assure that the strategic plan is implemented, driven largely by the heavily fragmented nature 
RI�ZDWHU�UHVRXUFH�PDQDJHPHQW�LQ�&DOLIRUQLD�WRGD\���2QFH�ZH�DGGUHVV�WKLV�LVVXH��WKH�QH[W�PRVW�VLJQLÀFDQW�EDUULHU�LV�
LQVXIÀFLHQW�IXQGLQJ��ZKLFK�LV�OLNHO\�WR�UHPDLQ�D�VLJQLÀFDQW�FRQVWUDLQW�RYHU�WKH�FRPLQJ�\HDUV�GHVSLWH�&DOLIRUQLDҋV�UHFHQW�
H[LW�IURP�\HDUV�RI�GHÀFLWV���7KH�YHU\�FRPSOH[�OHJDO�LQIUDVWUXFWXUH�DQG�DUFDQH�ZDWHU�ULJKWV�ODZV�IXUWKHU�FRPSOLFDWH�
DQ\�LPSOHPHQWDWLRQ�SODQQLQJ���5HVLVWDQFH�WR�WKH�LPSOHPHQWDWLRQ�RI�PDQ\�RI�WKHVH�UHFRPPHQGDWLRQV�ZLOO�FRPH�IURP�
D�QXPEHU�RI�LQYHVWHG�SDUWLHV�DQG�WKLV�FRXOG�VORZ�WKH�SURFHVV�VLJQLÀFDQWO\���,Q�DGGLWLRQ��ODFN�RI�SXEOLF�XQGHUVWDQGLQJ�
and support for several of these actions is a challenge that must be dealt with. 

Agents of Change  
Each recommendation and proposed near term action has with it a set of parties who are critical to successful 
implementation.  These include (1) federal, state, regional and local political leaders, (2) state, regional and local 
ZDWHU�DJHQF\� OHDGHUV�� ����ZDWHU�H[SHUWV� LQ�DFDGHPLD�� WKH�QDWLRQDO� ODEV�� LQGXVWU\��QRQ�JRYHUQPHQW�RUJDQL]DWLRQV�
(NGO’s) and think tanks, and (4) the various stakeholders associated with each recommendation and its 
implementation plan.  Overall, we encourage decision makers to create policy and funding approaches to implement 
the recommendations included in the report.

Next Steps
1. 'HYHORS�LPSOHPHQWDWLRQ�SODQV�DVVRFLDWHG�ZLWK�HDFK�RI�WKH�1HDU�7HUP�$FWLRQV�LGHQWLÀHG�DERYH�LQFOXGLQJ�

any policy actions required.
2. )RU�WKH�EURDGHU�UHFRPPHQGDWLRQ�DUHDV��DQ�RUJDQL]HG�DQG�GLVFLSOLQHG�DSSURDFK�LV�QHHGHG�WR�DVVXUH�WKDW�

the roadmap proposed can be successfully implemented.  This includes:
a. 7KH�QHHG� WR� UHÀQH� WKH� WRROV�DQG�PHWKRGV� WR�TXDQWLI\�DQG�DVVHVV� WKH�PXOWLSOH�EHQHÀWV� LQ�ZDWHU�

PDQDJHPHQW�QHHGHG�WR�IDFLOLWDWH�LPSOHPHQWDWLRQ�RI�LGHQWLÀHG�LQQRYDWLRQV�
b. :KHUH�QHFHVVDU\��DVVHVV�WKH�HFRQRPLF�YLDELOLW\�RI�WKH�LGHQWLÀHG�WHFKQRORJ\�LQQRYDWLRQV�DQG�DVVHVV�

the potential impact of these innovations on the overall California water system.
c. ,GHQWLI\� WKH�SROLF\�DFWLRQV� UHTXLUHG� WR�HQFRXUDJH�� LQFHQWLYL]H�RU�PDQGDWH� WKH� LPSOHPHQWDWLRQ�RI�

these recommendations where their economic viability and potential justify such actions.
d. 'HYHORS� GHWDLOHG� LPSOHPHQWDWLRQ� SODQV� LQFOXGLQJ� SURFHVVHV� WR� DVVXUH� EX\�LQ� IURP� DOO� LQYROYHG�

stakeholders.
3. CCST could potentially conduct or facilitate the completion of these analyses, contingent upon securing 

adequate funding.
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Appendix A: Steering Committee
7KH�&:)�6WHHULQJ�&RPPLWWHH��UHVSRQVLEOH�IRU�WKH�SODQQLQJ��RYHUVLJKW�RI�WKH�ZRUN��DQG�ÀQDO�SURGXFW�UHYLHZ�ZDV�
comprised of the following:

Jude Laspa (Chair)
5HWLUHG�'HSXW\�&KLHI�2SHUDWLQJ�2IÀFHU��%HFKWHO�*URXS��,QF�
CCST Council member

Bryan Hannegan
$VVRFLDWH�/DERUDWRU\�'LUHFWRU�IRU�(QHUJ\�6\VWHPV�,QWHJUDWLRQ��1DWLRQDO�5HQHZDEOH�(QHUJ\�/DERUDWRU\
CCST Council member

Karl Longley
3URIHVVRU�DQG�'HDQ�(PHULWXV�RI�(QJLQHHULQJ��&DOLIRUQLD�6WDWH�8QLYHUVLW\��)UHVQR�

Soroosh Sorooshian
'LVWLQJXLVKHG�3URIHVVRU��&LYLO�DQG�(QYLURQPHQWDO�(QJLQHHULQJ�DQG�(DUWK�6FLHQFH�'LUHFWRU��&HQWHU�IRU�
+\GURPHWHRURORJ\�DQG�5HPRWH�6HQVLQJ��8QLYHUVLW\�RI�&DOLIRUQLD��,UYLQH 
CCST Council member

5REHUW�:LONLQVRQ
Lecturer, Environmental Studies
Adjunct Associate Professor, Bren School of Environmental Science and Management, University of California, 
Santa Barbara

David Zoldoske
'LUHFWRU��&HQWHU�IRU�,UULJDWLRQ�7HFKQRORJ\��&DOLIRUQLD�6WDWH�8QLYHUVLW\�)UHVQR��DQG�$VVRFLDWH�'LUHFWRU��:DWHU�
5HVRXUFHV�DQG�3ROLF\�,QLWLDWLYHV��&DOLIRUQLD�6WDWH�8QLYHUVLW\

Project researchers/writers:

M. Daniel DeCillis
6HQLRU�5HVHDUFK�$VVRFLDWH�DQG�'LUHFWRU�RI�:HE�2SHUDWLRQV��&&67

Ari Michelson
3URMHFW�0DQDJHU��(QHUJ\�DQG�5HVRXUFH�6ROXWLRQV
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